Cholecystokinin-2 receptors couple to cAMP-protein kinase A to depress excitatory synaptic currents in rat nucleus accumbens in vitro.
We recently reported that the activation of cholecystokinin-2 receptors depress evoked excitatory postsynaptic currents (EPSCs) in nucleus accumbens (NAc) indirectly through gamma-aminobutyric acid (GABA) acting on gamma-aminobutyric acid-B (GABA(B)) receptors. Here, we determined the second messenger system that couples cholecystokinin-2 receptors to the observed synaptic depression. Using in vitro forebrain slices of rats and whole-cell patch recording, we tested the hypothesis that cholecystokinin-2 receptors are coupled to cAMP and protein kinase A signaling pathway. Cholecystokinin-8S induced inward currents and depressed evoked EPSCs. Forskolin, an activator of adenylyl cyclase and rolipram that is an inhibitor of phosphodiesterase type IV, independently increased EPSC amplitude and blocked the inward current and synaptic depression induced by cholecystokinin-8S. Furthermore, the membrane-permeable cAMP analog, 8-bromo-cAMP, blocked the cholecystokinin-8S effects. H89, a protein kinase A inhibitor, also blocked cholecystokinin-8S effects. However, depression of the evoked EPSC by baclofen, a GABA(B) receptor agonist, was not blocked by H89 or forskolin. These findings indicate that cholecystokinin-2, but not GABA(B), receptors are coupled to the adenylyl cyclase-cAMP-protein kinase A signaling pathway in the NAc to induce inward currents and cause synaptic depression.